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(S$) A brief discussion regarding the characteristics of the local market. 


(4) A @iseussion of progressive capital coste, 
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(10) A brief diseussion of the various important points concerning 
the Systems 

The report ineluded meek as pages 4 to 82 inelusive refers in detail 

to that dashes vei ye iplaaeapit of the Kydro-Llestric Power Commission of 
“Wiagara ‘System, ap t6-thé period aiding Octoher sist, 

1921 oso Pam etndy: of: ie: Tingaen, System, for She period. cing Novenber 
Ast, i921, is dealt with in a subsequent volume under data of dune 23rd, 1923. 
tion of this System with other Systems, 

ii tiateediate aia hnde bais telah te. th dhe fF, the 
SOUR cides the wa Saha fy Sranhbensene: shows the System generally, and 
Systems, operated by the Hydro- 
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~” “Ne the beginning of the present century, when the possibility of trans- 
distances from the generating stations was first being realised, it was felt | 
by ‘the m ! “s in south-western Ontario that the water power of Wlagara 
Palle should be utilized to supply electric power to municipalities and other 


nite of power at reasonable cost to consumers at great. 


consumers, at considerable Be 0 Palls, 

In 1900, the Toronto Board of Trade appointed a committee to investigate 
the matter. The committee presented a favourable report, and public meetings — 
wore hold subsequently at which a number of minictpalities were represented, — 
with the result that in 190% the Provincial Legislature passed an Act author~ 
izing the interested miniclpalities to appoint a comission to make a thorough 
investigation of the whole power situation. The desired covmission was 
appointed and was called “The Ontario Power Commission’. It made a very fall 
report in 1906, considering im detail the various sources of primary power, 
coal, gas, 011 and water, the prospective markets for power in Ontario and the 
cost of development at Magara Palle. The report favoured the development of — 
muanieipslly-owned generatig plemte md transission and distributing systems 
for the towns within transmission distance of Hiagars Palle. 

“> “Ja 1905, the Provincial Government created the first Hydro-Rlectric rorer. 
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Commission of Ontario, which submitted five somprehensive reports covering the 
Possibilities of power supply in different sections of the Province. 
> Pollowing the publication of these reports, the present Hydre-Blectric 
Power Commiasion of Ontarlo was appointed in 1906, with power to enter into 
contracts with municipal and other corporations for the transmiseion and supply 
of electric power. Since this date the powers of the Commission have been | 
extended ond amended, and. ite operations have grown to vast proportionr,» In 
1906, by-laws were passed in a number of cities, towns and villages, authorising 
the Corporations and their (ouncils to make contracts with the Bydro-lectric 
Power Comniselon of Cutario for a supply of electrical power to be tranemitted 
»\ By "The Power Commission Act", passed by the Legislative Assembly of the 
Province of Ontarie on April 20th, 1907,. the Hydre-Blectria Power Cormigsion of 
Ontario was suthorized, under trusteeship to the mmicipalities receiving power, 
to construct generating plants, transformer stations, transmission lines and 
/ diirtertoating stations for the purpose of generating, transmitting and distribat- 
ing power to mnicipslities in Ontario. 
Om March 29th, 1909, "Zhe Power Commiesion Amendment Act, 1909" was passed 
amending the 1907 Aet referred to above, and validating the Agreenont dated 
May 4th, 1908, between the lydro-Electric Power Commission of Ontario and the 
Municipal Corporations of Toronto, London, Guelph, Stratford, St. Thomas, Wood- 
atook, Kitchener, Galt, Hespelor, St. Mary's, Preston, Waterloo, Jew Yamburg and 
Ingersolly: by which: the Commission: agreed) among other things! to. cunstruat-= line 
to transmit eleotrical energy from Niegere Falis to the Munielpal Corporations, 
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end. to have this electrical energy available in the municipalities on the 19th 
day of.uarch 1910, in quake quantieees: as the municipalities had requested. 

| Further details of this agreement are given in Exhibit X of the report by 
Messrs. Price, Waterhouse & Co. on the “Investigation of the Acsounte of the 
Niagara System", dated Cetcber 9th, 1922, . 

. 9) Hy 1906, when the Mydro-Blectric Power Comnission of Ontario invited the 
hydro~elestric. power companies ot Mlagara Falls to submit a price on 100,000 
electrical. horse-power to be delivered te the Comeiasion, the lowest tender was. 
received from The Ontario Power Company of Niagara Falls. A contract was, — 
therefore, entered into between the Commission and the Company on Maroh 19th, 
1908, for a maxinmm of 100, 1 : to be taken in certain blocke as 
required, This contract fixed the rate for 12,000-volt power at $9.40 per 
horse~power per annuum up to 26,000 horse-power, and et $9.00 per horse-power 
per annum for all the power when the amount reserved and held ready for delivery 
upon the order of the Comnlesion totalled 25,000 horse-power or more. Am 
additional charge of 71.00 per horse-power per anmmm for rower delivered at 
60,000 volts was agreed upon. ‘The duration of the contract corresponded with 
the water lease of the Company from the ecn Vioteria Miagdre Palle Park Com 
mission, which was granted for a term of BO years, commencing April Ist, 1900, 
with three optional renewal periods of 20 years each, making the total period 
under the option 110 years extending to Aprii let, 2010... 

Power was first delivered to the Miagnra System's step-up station from The 
Ontario Power Company on August 26th, 1910, and on October llth, 1910, power 
was officially delivered to Berlin, (now Kitchener), over the 110,000-volt lines 
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Sdvineen Wingere Far PER Bertha ty way of Dandas, Guelph and Preston. During 
the month of Novewber power was supplied to the Municipalities of Guelph, 
Woodstook, Preston and Waterloo; London, Stratford and Uamilton were connected 
to the System in December, and on February 24th, 1911, power was first delivered 
to the foronto substation. Ry October, 1911, twenty municipalities aud tro 
industrial eorporations were supplied by ‘the System, and about 12,000 horse- 
power wae being delivered to the Nydro-Mlectria Power Comsission by The Ontario 
Power Company; in 1912 the power delivered wes about 30,000 horse-power; in 1914, 
68,000 horse-power; in 1915, 94,000 horse-power was taken by 85 municipalities 
atid on March 26th, 1916, the asount of power, ordered to be held in reserve by 
The Ontario Power Company fer ‘OnRiectrie Power Commission of Outario 
for the supply of the Niagara system, reached the total of the 100,000 horee- _ 
power available under the contract of March 19th, 1908. — | 

When it’ was evident that the full amount of 100,000 horse-power availsble 
from The Ontario Power Company’ would be entirely absorbed by the Hiagare System 
it became necessary to provide for additional power. ‘The Iiydre-Elestric Power 
Commission of Ontario, having decided to ask for authority to develop its gen. 
power on @ large scale, laid » proposal to! that ond before the Provincial 
Government in 1915. Powers enabling the Commission to proesed with the project 
‘ee outlined were obtained in 1914, bat it was not until 1917, under "the | 
Ontario Magara Developuent Aot, 1917, (7 George VY, Chap. 21)" that sathority 
was given and work was commenced on what is known as the Cuesnston-Chipraws 

In the meantime, the demand for power had grown so rapidly that in 1915 
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it was necessary to purchase @ temporary supply of 16,000 horse-power from the 
Torento Yower Company; in 1916, 60,000 horse-power additional was obtained from 
the Canadian Nisgera Power Company, and thie 50,000 was all sold by Jamary, 

On August lst, 1917, the lydro-Bectric Power Commission purchased the 
eapital stock of The Ontario Power Company of Magara Falls, and inmediately 
the inataliation of two new unite of esti kilowatts each. ‘The extension wae 


ity by the construction of a third pipe line and 


completed in 1919, and the eapselty of ‘the ‘Ontario Power Company wae decrbaued 


by about 40,000 horse-pewer to a ‘total of approximately oil eatg horse-power. 
| ram & | Fower Company was increased ‘to 


: the contract with ‘the Ganalis 
59,000 horsepower in 1919, and, in ‘1920, ‘the Commiasion in conjunction with the 
Oity of foronto began negotiations for ‘the B purchase of the Toronto Power Company. 
By the end of isa, the Com esion found ie necessary te purchase additional 
power at Wideevs Falls under day-to-day veusreete to the extent of 960,000 horgse- 
power. 

Operation of heune new Queenston-Chippaws plant commenced in December 1921, 
with Mo. & genoretor or. 45,000 es oapaci ty. Poar other generatorea of like 
bitrate. are now. in epssesion, ‘Nos 2 having started in March, 1922; ‘Bo... 3. in 
Ootober, 1922¢ Nos 4 in Hovember, 1922; and No. & in April, 192%, cowpleting the 
initial wdhenaaweng om: about PROGR: horserpowers ‘Generator los 6 ia under 
construction, ana is expected te start ranning in the opring of 1924. Units 
Nos. 7 and 8 have been, ordered in anticipation of being in service late in 1924. 

On April Both, 1922, an aocldent oeourred in the plant of he Qmtaric power 
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erties of the Toronto Power Company, 

know asthe “clean-up deal", are stated im a letter dated December Sra, 1920, 
from Sir Adem Seek ad fad. Board of | contro, of the City of. 
FAFA In this letter it is stoked, hat the, Hydro-Eleotria jower Commission 
jed to recommend the, purshag 


Line 4p tem, of sane of the pringipal features, Zhe proposed purehase by the 
Aptronkectric Lower Comming ion of datario wa te dnolade the followings . . . 


ae oe. the properties and an out- 
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.. “She Slestrical aloe Soieiaais wenare’ plant at 
” Mieeara falls, the Toronto and Niagara Powe erating a ‘transformer — 

, Stations and transmission lines end the. pel plant, lends and mye 
property in the City of Téronto at a total price of Sept 06 eco 
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“Wane distribution ayatem of the Company in the City of Yoronto - 
_»» @& the price of 47,226,295 ~, am seation of the Metropolitan 
rey SUL ahoe GP uke Totoate aad fork bales Matieag Gonpany wrthin chia 
no oo @hty, (Limited to what lies. om, ie highway) at the price of $685,000, 
or @ total of $7,311,296 vee." 
Los soe saltfhke properties of the Toronte and York Hadial Railway Company 
tabludiig the Metropolitan Division (exeept the section on the high- 
way within the city limits), the Scarboro Division and the Uimico 
Division for the gam of 42,375,000 see.” ’ 
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coy ATRGSS, IMG mao. upg. total yarchave priee of. $8247544900,, for. the, 
properties and msinosses of the. prs orm ak ashe enti by. the 
me Fata aay OED Hat be, 20 


Further aetutia re 
wih una Bb Porth 


Beingdeie wins en the teeaas -: 


SRE Vea ss 


‘the properties, 1 ‘the ‘bond fakes, the eed." 
, Bre ‘eivea! 18" the Sail sik ginal since seprammoaa 


ldoverry, gh Lety: SePig: t% Eeabliadem 


» Syeham Oh. the weeniah pr may de said 


york 2 EA In. ’ be walor Weg 


FF, SGORe. the F L 


ei pea an ee.) De Seth meee A ae 


iy is 
wet: Oa 


Se wos 
Pt 


perty. and 8o forth, which are. aeniraides. by the liydro-s 
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ny of Niagara ¥alia and ite subsidiary the Ontario franamission 


pst Limited, The capacity of this plant is about 175,000 horse-power, and 
is being increased to about 190,000 horse~power by the reconstitution of one of 
the gonerating units destroyed tn the aseiaent of April 20th, 1922, 
(e) The gonerating plant, tranaformer stations, transmission lines, pro. 
v;e 6te., which are controlled by the Hydro-Mlectrie Power Commission through 
the 86 oF. She. Serento Lower, Jompany.. Lhe capacity of this plant is about 


125,000, Rag 
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stations, and so forth, constructed for the purpose, of tronemitting and distrib- 
uting power to the. various municipalities: and companies, on the System, and 
oo hobo The Siagare Rurak: dines, whieh consist of primary or main Lines con- 
structed by the iydro-Electric Power Commission of Ontario to supply electrical 
power: to customers adjacent tou certain mamigipalitiess, .6.)5. seme. ond 

i» The: Megaya,System proper, however, consists only of items (d) and (e) 
nd, therefore, does not inslude any generating stations, except the very small 
Brindale plant on the Credit “iver. At October Sist, 1921, it ineluded 466.9: 
miles of 110,000-volt steel tower lines, and 1007.56 miles of lines of 46,000 
volts or lower voltages constructed on steel and.on wooden supports; the main. 
transformer station at niohase fod atin sensi trensformer stations 
supplying sixty-five, distributing stations es listed on pares 26 to 29, with a 
total capaoity of about 600,000 krone, imeluding reserves. .the Syston in 1921 
was supplying 168,149 horse-power to one hundred und twenty-two municipalities, 
and. 45,371 horse~power to twenty-four private companies and others, and to 
the Ussex System, and in 1922 these figures were 190,623 horse-power and 

pwex, xonpectively. 


ox 
uF 

Dspace t aos Marat Tae eee 4 Bee ay we 4 

1; Ee + Ye Be ay Rae Riehl. SPRL oe RE Bee eS We 

¥ 4 2 Wire A ” ye, YRIBIS Shyreinh, % hy 
LL BR AE b pe be he 8 


®he Niagara System lies immediately north of Lake Erie and extends from 
Lake Ontario to Lake Huren. ‘The maximum extent east and west is about 225 milee 
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the map tnoiuaed oo a + ratio shows he ‘Waole ot the transmission 
) systems er the Tydio-slecteis Tower Power Oomatssion ef Ontario with the location of 


generating stations, Bien rentage transformer stations, high voltage trans- 3] 
“ge e distrimating stations elearly indleated and shows ; 


| mission Lance a Tow volt 
the various systems vy theireher! 
the rR indicates the Hisgare Agaton.: 
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concerned. ; Me ete AE Ny 
| Speaking peuerelly, the agora syster: eonsiets of « step-up transformer 
|__-station receiving. pomr.. frori a munber of generating stations at Wagers Fells, 

| including the Queens ton-Chippawe Power Sevelomeni, & network oF 110, 090—volt 
if and lower voltage transmission Lines, bata were farniahing power, at Oe tober 
“at, anes to fifteen etepmdown transformer stations mapphying one hundred and 
: tal so: polities, to. the London Railway. Commission, to. twenty-four 
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the , Hingars ‘ysten in ite broadest senso inoludes ‘three poet, ey one ry 
small hytre-sleetrio generating stations: te Ontario Power Genpeny of 
Niagara Fells, with a present capacity of ahead. 175,000 horso~power, which - 
is now doing ooonstitnted te +0 ehont ‘190,000 nexzo-penens. ‘ae. ‘Zerunte Dover id 
Comany, also nom as he Mosterton) mereh ape Companys with a seunat ty 

af about 128,000 horse-powers the fateahieetiaienum Power ol nab with a 
6 present installed peck enpaaity of abont siege perenne? and the Brin- 
dale plant on ‘the Credit River, It also nes available some > purchased power | 


trom the ) Sanadien Hagara “COT : : 


. the hydro-electric development of The Ontario Power Company of Niagara falls 
is lecated on the Canadian side of the Niagara Liver in the immediate vicinity 
of the Horseshee Palle, the headworks being about a mile above the Palis, and 
the power house in the gorge a short distance downstream from the Palis. . 

‘The headworks, consisting of an intake, an outer forebay, & screen house, 
an inner forebay and a gate-house are built of concrete ond stonework ond the 
principal buildings sare monumental in designe 

»» Maree underground conduits or pipe lines couvey the water from the head- 
works to the penstecks leading to the turbines in the power houses The pipe. 
lines are epprezinately-4,500: feet in.length, and have o total drop of 26 feet 


from the hesdworks to the inlets of the penstockses | 
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.. The water is admitted to the pipe lines by means of Stoney sluice head- 
gates, there being one head-gate for each pipe line, all located in the gate- 


house. A sarge tank iso ted to each pipe line. 


Mug iaee as yi 


Sixteen ateel penstocks, embedded in ayenverens nied the wane Siem te 
pipe ‘Yines to ghe ‘ain | generating antte 4 ‘in the > power howsoy ‘one ) penstook for 
‘each main unit. | sie! Keb 


4 


y, k 
ee a 


* the. power house is about ‘700 ‘foot t long and ‘is located at ‘he water's a 
‘Wt "the Base of the oiler.” ui i i li : 
‘o ‘the original plant as urehaved by ‘the Fydro-mestrie Power Com eston 


“of Ontario, | ‘on August ‘ist, 1917, ‘there were ) fourteen ‘wait “alte. “all Teves. 
phase, 26 cycles, 12,000. wh mon 27 
each, generators Mos. 4 to 4 were 8,776 kilowatts each, and the ‘motahnal maxi 


er 1 te 3 were 7,500 Kllowatte 


mum dapnoity of the plant was about 160,000 horse-rower. the tind conduit or 
pipe line together with ute ‘He 6. 18 ‘cad 16 were completed is 1929, each of 
the gendvetors Vela ‘of about 42,000 KLlowatts capacity. the "ndai tion of ‘the 
‘ewo new units and the Improvement ‘a ‘the water ‘mapply se the veri ining unite 
dnoreased. the capacity ‘of the plant te shout 200,000 horae-power, wi th every- 
tote ranning ‘to fall capes and with no spare units. 

“the accident te the two 12,000-ktLowatt generators on April 20th, 1922, 
‘temporarily votused, the aupesl oy of the plant to about 17,000 horse-power. 
the prose Kena of the development is about 215 fect, and accepting the value of 
is horse-power gensrated per oudic foot of water per seco, the overall effi- 
otensy of the vant is about 61 | per cent. Say phe 
—_ The Mabilities ef the tyaro~meotric Wenee Commission in respect to the 
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Ontario Power Company amounted to about $51,000,000 at Cetcber fist, 1927. 


gg em, Meo terion) Development Compeny station referred tome part.of the... 
Power Company was built by the Hlectrical Development Company, the 

first four 14,000, horse-power units being ingtalled in 1906 and 1907 and 
seven 16,600 horse-power units being added between 1910 and 1914. The plant 
was operated under lease to the Toronto Power Company, limited, from April, _ 
1908, until ite acquisition by the Hydro-Ulectrie. Power Commission under the 


tems of the agreenent stoke ae) pawVisz, 


“This hydro-elestrie plant includes a concrete wing dam at the head of. te, 


falls, 786 feet long ond 27 feet high, the water ie led through lo-foot eteel 
penstocks to a wheel~pit 416 fect long, 22 fect wide and 160 fect deep, The 
tail water is discharged through twin tunnels, 28 feat. in dlemeter, converging 
below the power house into a single tunnel 1,925 feet ‘mer with an outlet at. 
the foot of the Horseshoe Falls. The power house, built of Indiana limestone, _ 
plant installed is as follows: Turbines ~ four 1, 2. Morris, 69-inch vertical 
dowble-rumner, 250 repetos 14,000 hep. each; seven I, P, Morris, 75 5/4-inch, . 
Vertical, double-runner, 250 reperme, 15,500 hep. gach; total 164,500 hepe; 

Gensrators ~ four Canadian General Blectria, S-phase, 2h-cycle, 12,000-volt, 
250 reales 8,000 xv-a. enchy seven Canadian General Blectric, S-phase, 25- 


ee”. 


Turbines - two 1. P. Morris, 27. ataihe verticals 500 repeme, 500 heps each, 
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total 1,000 hep.s Bxoiter Gonorators - four Gansdian Goneral Electric, D.C. — 
128-volt, 500 repams, 300 kw. each (two being driven by the exciter turbines | — 
snd two being motor~driven); and eleven Girect-connectod exciters, one on each 
of tho main mits; Station Transformers - three banks of throe Canadian Goneral 
Blectric, singlo-phase, 2670 ky-as each, 12,000 to 60,000 volts; threo vanks of 
two Canadian General Mectric’ aiciiununed aiid vs@e’ Gch, 12,000 to 60,000: 
volts; total 60,000 kv-a. 

It ig stated by the engineers that the Hlectricel Development Company plant 
operates under an Avérage nead’ of about 139 ‘feet, and that it operates continn- 


ously at o load factor of ‘@lnoa't 100 per ‘cont. The suxtliary steam power ‘sta~ 
tion located fn Téronite | { 3G oYorr.e ‘by ‘the foronto @lectric Light 
Company ix 1883, but the present wnite wero installed as follows: t7o 2,700 hep. 
units ix 1912, one 10,000 hep. unit in 1913, end one 8,700 hep. unit in 1916. 


Tt ds varlously estimated that an amount between 12,500 and.13,300 cubic: 
feet of water per second is required to produce approximately 146,000 heree~ 
power, ‘the larger figure giving about 11 horse-pewer per cubic foot per seconds 
The best efficiency of the plant 4s stated by the engineers to be obtained at an 
Output between 100,000 and 120,000 horse-powsr. According to the agreement with 
the Queen Victoria Wiagara Falls Park Comaissioners the amount of water per= 
mitted to be aivelted by the Blectriaal Development Company is that vequives to 
weoniad bveiaad ‘horse-power. 


The Queenston-Chippawa Power Development, the power house of which is 
situated near Guecnston, constructed by the Hydro-Slectric Power Commission of 
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Ontario, 1s the first on the Niagara Diver to utilise the full head avaliable 
between the love) of Lake rie and that of Lake Ontario, jhe vater is diverted 


ae Be 


rey 


from tha, mouth pf She Tejland River, a$ an elevation of sypseximately, 862.6 feet 

ve son, Revel, while the tall maters are discharged st an elevation. of 25-5, 
tie BH ay ey 

an average Si Seexene?, tn ‘elevation of By. Poets, The ore eap. efteative not head 


at Far, oapackty. As getingyes Fo, be 505 foot. ; the merating, units ars, Gesigned 


bee 


to give x DAN, 


reel 


i" ‘ite Bs NS be 


water, ts 2 brought trom 1 the take arte level to the powe. house ey 8 means of ‘the 
Folzand liver for. Bpont. four milen, and by a gana) between the river and, the 
forebay Losated adjacent 4a 


. wage how 5 bat on the upper, Levels, , 4 
no eh Anpexe for are develoment 1 As at the mouth of the “elland ilver and 


ys Urs 


¢ fF the Comtasion have provided far. Admission of bg by, fub- 


f ged “tubes should, {ge Szoabies, paterioline during the early years of epemtion. 


AE 


AN ae ‘oan detweon the Magara iver and the ¢ entrance te Msn forenay | is 
65,287 foot aM, Length. ‘ joe Rav A of She intake ond cane. vas designed to 
ineure * working hana bac at lonat, 18,900 gabic. fees per mepena bat the, engin- 


core 0 ot bn Hysroniiectrio Power eset agen gt and pei. fg tong M engineers believe 
the flow will exceed this sansa « BOIRG oalowlating it at over 18,900 ombic feet 
adit seoond. : 4 Ceonssion of, Shia, point in detail will follow in a report by 
oe Salter « ca ‘Prancis. nie 
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provision fa'made inthe debign ror Sither nine dr ten main inlets for the pen- 
stocks to the main turbines and’ for two imets for penstooke for service tur-_ 
pines) Bach matninlet 1s divided into three séetiovs by piers and in each 
dection ‘therets @ screen, upstream Froud Wnieh slots for stop-loge are provided. 
whe ‘upper “tveStidirds of each matin ponstock ie 16 fect in diameter and the 
lower third is"1¢ feet, the distance from the tnlet screons to the centre line 
of the turbines is about 460 feet. The penstocks are covered with eighteen 
itehes of conerete and at the lower end of cach a Jobnson valve is installed, 
™e emoreting | spation is at present completed for five vertical~shaft 


uni ts nominally of 55,000 py ke cagh, it ig later proposed to install 
etther four or five additi iP ¢ afm 


ar oapeoity, making the ultimate. 
installed plant, eapeeity about 550,000», ‘The present turbines are designed to _ 
operate at 187.5 revolutions per mimte under a head of S06 feet, and they 


neve a graventecs. effioiensy of 88 per cent. 

Each turbine is Sirestly connected to & 46,000 Kv-as, 12,000-volt, 3- 
weet, 25-a7ole generator, Current Aimiting reactors are provided between, 
gqmeraters on oe 12,000-volt Buse The generators show very high efficiencies, 
ond he overall ettioiensy of the generators, turbines, and switchgear from 
the water to — ABO W—TOLs. bus bere is apparently over 90 per cent. Trans- 
formers step up, the voltage to 410,000, Volts to, supply power to the Niagara 
Gyatem, ’ a a ii in i's ailing 
Palcioet a net head of BOB feet between the forebay and the lower river, the | 


outpat per oubie foot of water per second at 90 per cent. efficiensy is 
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approximately 51 horse-power delivered st the low voltage bus bars, 


The Aiabil ities of the enn y Power Commission with respect to the 
Queeuston=Chtpzame Development amounted to about {59,000,020 at ootober Bist, 
ism, and about ‘$82,000,000 at Hier oh Baty 192k. The ‘total oupital cont with 
about 559,000 I horse~power norinal Installed capacity when completed whll pres 
bobly ve of ¢ the order of 7, 090 009 or $80,000,000 si 


: + 


She Brindale hydro-electric plaat, situates om the Credit diver, was in- 
stalled in 1910 with a s,m 1 @ »600 horse-power. She plant formerly 
‘operated under an average head of oh ita vat this head has been reduced owing 
to unrepaired damages to ‘the dam stracture, Auxiliary power was obtained from 
‘the combined steam and hydraulic plant.of the Interurban Alectrie Company, _ 
“pear Lambton, Ontario, 

The development consists of an earth dam with & cousrete sore, 700. feet 

“Leng end 85 feet high, from which & 900-foot tunnel leads to a storae tank 

immediately adjoining the eonsrete power house, #wo 850 horse~power turbines 
‘are dixect~cormmected to two 600-xilowatt, S-phase, 60-cyole, 15,200-volt, gen- 

erators. The plant is operated from ore to five hours duily during peak loads, 
and is conneated to the Miagava System through a frequencyechanger set, the 

wendrater of which my be used as a synehroncus cordenser when required, The 
 Brindale generating station was purchased by the Hydro-iectria Power Comission 
4n 1927, and on December 14th of that year ite output was first delivered to the 
“Miagarea System. 
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ioomluhes tye dinero, Gow Mier Capasatt! | th 


. mne plant o of the canadian Niagara 1 Power + Company, “from mien « a Large block 
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of power has bean — is being yorchased tor the Hisgare ayston,, is situated 
above the  Horsedioe Palle, ti the Neamenie ta sunrt adjacent to the padi pening | 
Water Fad arom _— ae eats River at & point §00 feet anere the ry of 
the Horseshoe Yells ‘note an excovatod ‘Antuce camel, , 406 foot wiae ana 200 
foot long, protected at the ontrance by a ayston of of ioe iadahene pry pot f to 
the stone power hon 0 which is 72 foot wide by 580 feet long. The turbines are 
instalied in s deep pit and operate vader anh average head of 128 feet. The 
water is an fan oneh tpnay sort penstoaks and is diegcharged 
from the wheels throwsch » long, underground, brick-lined tunnel of oblate sec- 
tion, 18 foet by 25 fest in aedtion, with ite outlet at the foot of the Falls, 
just below the generating ectation of ‘The Ontario Power Company of Wiagara Falls. 
stalled in the power house at the ground level 122 feet sbove the turbines, 
There are ton main wits, five of 10;250 horse-power, three of 10,750 horse- | 
power and two of 12,500 horse-power, a nominal total of 109,000 horsepower. 

It is understood that am eleventh unit «is now being installed as a spares Ail 
genératorsa are three-phase, 25-eyele, 12,000-volt units, and have a combined 
capacity of 69,800 kilowstte. ‘Nearly all of the energy ef the plant is sold in 
bulk at 12,000 volte or at 22,000 volts, the output being divided es follows: 
Rydro-Siectric Power Comission of Ontario, 50,000 horsepower from 1916 to 
1922 inolusive hows 80,000 RapDe-genty yaaxendiers yourencooe Falls Power Company, 
30,000 horse-power to 40,000 herseepewers the Buffalo General Bleatric Company, 
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4s supplied through the Niagara /alls Fower Company, while the other eonsuners 
A Mesaren Srotes wth by coud to mepvly Yeo needs of che Wayercls 
_ Between 6,225 and 9,600 cubic feet of water per second is required to — 


; % f 

m4 ” , 

Rate SORIA | mien. 
EUS atte 


) mhaional 8 way ‘eainnes also derives its energy 
from Hiagara Yells. it inciudes an J-foot penstock lesding to a stone power 
house Where a head of only 65 fect is available. Two turbines of 1,000: horse- 
power each are belted to five 200~Kilowatt, 690-velt direct-ourrent gonerators, 
sad one turbine of 2,000 horse-power is direot-conneeted to a 1,600-Kilowatt, 
S00-volt, direst-current generator, making & total capacity of 2,500 kilowatts. 
she power is used by the Company for elegtric railway purposés, with an annual 
load factor of about 29 per cent. This plent wees installed in 1693 and vas 
extended. about. 1899, che peak load in 1921 was said to be 1,200 kilowatts, 


requiring probably 500 to 400 cubic feet of water par second, 


“ALL the stations ‘supplying the Niagara System generate power at 25 cyoles, 
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while the other Systems of the Hydro-Zlectric Power Comission of Ontario are 
‘suppl ied at 60 eycles. When the loads on the adjacent Systems increase beyond 
the capacity of the local gonsrating stations power must be supplied to them 
from: outside sources, and it seems likely that the available excess capacity of 
the Niagara System will be used to supply the needs of the Bugenia, Severn, and 
Wasdell's Syston; but fraquency~changers will be required to transform from | 
BB~cyele to 60-cyele powers The Hssex System is now supplied at 2&-cycles from 
There has been some diaenssion also regarding the supply of Niagera power 
to Central and Eastern Ontario, pg to the Central Ontario (Trent) 
Section of the Central ontehis 


o>) \ fhe output of power at Niagara camot be materially increased unless a 
greater diversion of water:from the Wisgara River and the Welland River 1s 
permitted, or unless the plants wore re-lecsted on sites comparable in & 
hydrenlic sense — Lsomte of the hygeine ie plante The latter course 
is. Ceiastiaghla. og presents and the former ‘would negeesitate a revision of 
interne tionel treaty ogroanentes 

ee ‘Ontario Power Company is stated to be able to pereley about 16 horse- 
power ver oubic foe of water per second; the Boronto Power Company about 10 
nora0-power per eudte feet por ida na the Conaddan agers Powar Company 
shemte Web hereegamer per gabic foot yr seaante ls no. additional diversion 


of water is allowed by international agreement it would seem to be advisable 
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to use the available water so far as economically feasible under the maximus 
(Whe present total Fatvefeton on, the ¢ Qanedian side is capable of developing 
sca erady over 1,000,000 hotée-power, if Used At the full head wit an out- 
pat of ‘about 80. he -se-power per ounte foot per second, as ie said to be obtained 
in the meonston pls _ Unter existing condi tions without, diverting ‘any of the 


ces 


wher fron re waareiel Power Company or the ‘Toronto Power Gompany, only about. 


one-half of ‘the ‘shove amount aan ve © generateds 


“Bore are 0 lange muneY“ot You riedte witain the boubdarton of the 


y oy 


ty system. Some have beon idle since. the Syaten took over the supply of 


powers am. of mere: ane im: service in muntokpelities whieh have not yet joined 
the Hiagare syatens ye umber of the idle plants are available for local use in 
emergency. ‘the following table gives the location, capaci ty and ownerahip of 
the various plants: 


»feble.of Miscellaneous Power Plants in the District of the Niagara syetem 
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Mable cf Miscellaneous Power Plants in the District of the Niagsre System. 
: (sontimed) 


Place... Find of nang  decation — » Owmer and Remarks - 


Chatham ( Steam 400 - Chatham Gas Company. 
(Natural gas engines 1,590 

Delhi Water 290 Big Oreek Delhi Light & Power Company. 

ine pee RO speed River Municipslity, 

Familton a ) Steam oe Dominion Power & Treas. C0 


Canal “Dominion Power & erate Co. 
mR . «Belen Costume BGen iy 
- Manielpality. 


Stouffvilie Producer Ga . Er: y: " mentaipaliey, 
itreeteville ....., Water. is Credit River, Muntoipality. 
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; * Canal tmntespelity. 
be gy ps (irtnaade), vener. ‘ 1,600, Gredis River Hy, Bs Py Cy. 
eatley 88 Marven White. 
ors Mite ethene nag ee BOD veg tes Sandwich, Windser and — 
. Anherstburg matey 
Woodstock... ‘Steem BO Manicipality. 
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«Up to October Bist, 1921, the Hy4ro-Bleatric Fower Commission had acquired 
or constructed 466.9 wihes of 110,000-volt stecl tower transmission lines, 
iaitied a high bercrrwers prineyy network receiving power from the step-up trane- 
former stakiow re Niagara Palle and feeding fiftecn step-down transformer sta- 
tions which are listed on pages 26 to 29. Four of these stations step the 
voltage down to. 26,400 volts. The remainder transform to 13,200 volts, to 


(as; waeod matiA .b exif ov anuecion’ nor va0d 


moray? sxgslt edo ww seltieit aid WP aeal? wouw amoral idee EY to eldae 
Hay aenrr ote 


piconet Boolean 0 8° modem Coiam oO HRRE er mee |) a 


' sveqee? 8 ante mn OR eee) attach 
Pewsey ” Neate: ER oe hue ba nasonpentt Sie RRL 
apssgro sere & seges hiton oon 9m as belie 

gia RE aig 8 oo ae ne 
sheen eset movie Boog 18s 
000 shitter? 4 cewot ce behwod ae 


00 snnent & vemos wohuteeed \ Feuahi SHH ae ee Seem 
+93 emuten® sera her . | 


Hl 
it 
PESTER: 


ot? Ra 
Vestteul sumer sev ribex or 


-09 8 64 Lud oe . m wo | eo hies 
Bs Sea ne it ee BLO. san al were! tines dLovostt 
+42 Liagiolmet Leman) . 
oo eo lr ye Kowk: auacianis OR .l Sedge” ‘{iokebaebest) Ae ctmeee: 
. tl gersat 3 NM yoLgeast 
i owasisell elt Portus hy : mie yy Eo eee: Ri Wk) Pata taec ccnmaunedl 


hexkupos ‘bad notes taGod root ob tam Leonia nate: “tse ing edotoo ot gt” 


raat ao tas owner? sowot foete ahom00090it w veda eae bed owetaaoe x0 eS 
SNE 


atte veges wets: cont x8009 wate teowr ‘en oars oe creda onaditow dete a “seer 


‘eh 


om igs remrotenant: seabaots saahtahanled oe eet ore wi oreagua ‘a imitate nant 


Daw 


este: pete’ sovizata vse ne sno +R of BS need ag hotaas ore dole mont 
at yadlor out, ae ag araasets tohaiwwmew of?  etor 208,88 ot aweh ogatiov 


Watter J. Francis & Company. 
Copy FOR ENCLOSURE TO ''y Mri, J, Ablan Ross. (26) 


supply the various manioipal and other ‘sorporations ‘and consumers, “comprising - | 
the Niagara System, through 91 distributing atationas.,;: | She penentnny, distribu- 
tion lines i amon in all manna miles and are constructed | on stool aaa wood 


sh 


moe main receiving station 6f the Miagara Systen is the Magara ?ransforner 
Station at Niagara Palle south, to which power is delivered at 12,000 volts from 


The ontarie Power © DME y the ‘Toronto. Power Company, and the Canadien, ‘Biegera 


. t of th (= rofey fey 1pPtrderomed to 46,000 volts to supply four 
bing stations » bat the , ted part is raised to 120,000 ‘Yolts to supply 
the high rere system with ite fifteen step-down transformer ‘etatious feeding 
the 67 atetermating, stations formerly referred to, ‘the various. transformer and 
ations on the Wiagara System are listed in the following tanle 
whieh shows also thelr voltage pnd capacity. the informtion wis supplied by the 
engineers of the Hydro-Electric Power Commission and is said to be complete to 


date. 
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(1) Niagara. ipevidatccinar pasting” wae 167,000  12,000/110,000 
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202 ,000 | 
Damnville rere Station. 450 46,000/2,300 
Hiagare-onu-the-Lake Distributing Station 150. 12,000/2,00 
St. Catharines Distributing Station 12,000/2,500 


Welland Distributing Station 3,460  46,000/2,300 


vivuula beast wa 


a) geod meliAé .b 1M oF anv200NE AOA YIOD 


git ie Rekgencts yereowtiags an: haus’ dae Fi ony roo peat aaa ‘thie ahi soobray ext wlyoee 
Mele yaaanoee eth. “rocoines qatoatineate aS nega gates “rr ey 


> WEAR rt 


i XW 
P 


sonaeotenan? ona oot ak tea 2% te por nnleees seeevite iter ot 
mort attow oooyae os bengvtion of seme sone it est s10% —_ sipenaas te wate 


netiies anoldate correct F mer 
brs asr denwet ase Bua ot a the 
aiseia sehvotiot met at Meeuls oxa cutee oxo 


pet sat ah 6 ode 


: ae) ES: Sy pee ta a 
ea i a re 


000,911 \00¢8 SPS, HORE teeeinmen? 


COG AE OOG 41 | 
Ose Ooe en ag pphagte a tent bee dt efttenrast 


GE, C00,8£ oot nottate gusdsad late se aman chi tamara 0 10 tae Na ie 


bowel woost =~ pote gaat ov eetedt i “98 
ys \000,98 Cbg aoktave gest sa6 tues BO buna SS 


et ett the as saat Lov adit nord | 


. pr naaebuiie puttsocttevaih’ : 
att it bedtargel eld Westuaiiad cone wet? siStengns be wast tov stats ala watts itotitw 
os etelqoe od of ies ok bea mob saemot ower ‘abedeelinorbet ‘etd ‘te wtesdhgae . 


4 wee —_ 


ids) ib 
ah 


WALTER J. Francis & Company. 
Copy FOR ENCLOSURE TO My, J, Allan hogs@ (27) 


‘fable of Transformer and. Distributing Stations (Contimed) 


(2) P ‘Gransformer Station 17,500 110,000/38, 290, 
Pninen bear hye es Mie vtee) ee Os apey 7b, 
Mode mabiee Station | 225. 15, eh Jassen 
eville Distributt Station (460... 18,200/2,300 
(300. 18,200/4,000 
Lynden Distrivating Btation 225: 154200/4,000 
Gabowig: Gypsum Cos, Diptet wing Station 225. 18,200/650.. 
(3) toronto ‘rensformer Station. . 76,000 110 000/18 4200 
(4) London transformer Station 17,600 110,000 /13, 200 
o> » Ailes Craig vary ar Agr Bhation 225... 15,200/4,000 
Delaware Distribu’ ation Biss 2%—800/4,000. 
Dorchester Distri 228 15,200 /4,000 
. Reetor Pade nsias Peet Station B00. 18,200/4,000. 
pssst ta Sp pay he 226 . 13,200/: &,000 
‘Distributing Btation 450 15 »200/4,000 ! 
(5) Quedph, Crenafermer. Station. 8,000 110 000,/25,200 
Acton Distribating Station aes 225, 15, 200/2,300. - 
Cheltenham Distrivating Station 225 13, 200/675 
ting Station. 225; 18, 200/4,000, 
Yergue Distributing Station. 225 15, 200/2,500 
Georgetown Distributing Station 450° 13,200/4,000 
Roekwood, Distributing thesion 76 13,200/2,300 
(6) Preston transformer Station : $4000: 110,000/33,200 
: ba § a rary 110,000/6, 600 
? 
Galt Distributing Stetion 3,875 pyres ine 
Hespeler Distributing Station 610 18,200 /4,000 
South Waterloo Township Distributing 
Stakion: 226 13,200/4,000. 
(7) Kitehener ‘Srencforwen. leebiow:. 16,750° 110,000/13 ,200 
Baden Distributing Station 450°: 15, 200/4,000 
Bridgeport Dietributing Station | Fed 
by Kitchener). : 
Blmira Distributing ‘Station 450 15 0800/4000 
New Yamburg Distributing Station B25 13,200/2,200 
St. Jasobs Distributing station 76 15, 200 /B76 


Wellesley Distrituting Station (Fed 
by Baden) 
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fable of Transformer and Mstrituting Stations (Contimed) 


(8) Stratford transformer Station 


Clinton Distributing Station yi MBO 

Dublin ag pea Station 7 $9200 BO 

; “BOO 
terees Distributing Station B26 
Mitehell Distributing Station — R25 
Palmerston Distributing Station > 288 
Seaforth Distributing Station | . @50 
_— tee agnor $y Station 225 

(9) st » Mary's 5,000 
‘Ste Sarz's fiend: a Station 1,960 

(10) Woodstock. Transformer § Od ae hs _, 6y000 
tio isan. parcial ir 226 

Eubro Distributing Station at <3) 
Ingersoll Distributing Station 937 

Nerwich Distributing Station B25 

Til isnare BMotrivating Station 760 

(11) 8t. shauna Guntetunigr'Gunhien 6,250 

ha eB §. Railway Rotary Station in = 

$t, Thomas Transformer Station 1,665 

—, Distributing Station “180 

Patton Distributing Station (228 

West Lorne Distributing Station. 828 

Pers wreerenned Matri tating Stadion | B00 

{12) brent ‘apanetoonen ‘Station 16 ,000 
eae Ayr Tietribating Station 225 

Brantford (City Plant): mn cbenbate ne te 

ftatione: os hi 2250 

Barford Distributing: station Ws he 96 

Drumbe Mictribating Station “B26 

Paris Distributing Station 600 

Sts George Distributing Station 300 

Simcoe brah bowery Station © 500 
Waterford Diatribating Station 2285 


« pacado/25200 


26,400/575 


“120,000/13, 200 
18,200 /578 


110,090/13, 200 


182001180800 
»184200/4,000 
8, 200 /24300 
2 18,200/; ByeWOO 


134200/2,806 


, 110,000/18,200 


13,200/920 

18,200 /4,000 
+ 18,200 /4,000 

13,200/4,090 
48, 200/2,800 


110,000/26, 400 


i 26 ,400/4,000 
 i86y490/4,000 


264400 /4,000 


5265400 /4,000 
264496 /25800 


820 /4,000 
265400/44000 


nar’ 26,400 /4,000 


(as) wegoll mal... le, «alt: Ov anueo ono 909 


(Dies 20) wee Rese pattie bed ake heen idee 


ma arco re KS Let 3 aolsase t patottee totale i a 


ivavearat : 
ene +. 
Oot BE | 


O08 S\Ocd, Bh 
2088 \O08 9B ee 


Oo HOOK 
Ore\conyat 
QOG MOOR VRE 
200.0) Gam gL 
OGG yh) Goat gL. | 
OOO RONG AEE” | 


ase,ae\vooecr opaya. ama nadine tiara (aay 

OOOOH RR ase Pepreregereyers — 8. 
patenitede mt cenit: ‘yetay betes ) 

OOS IGh SS, OH ’ 


DO,P\G0E aT to 18098 ped terak bead redreat us 
OOH #\ 26h 88 ae) ae 
ChGgd\ ORS OOR 

ROG, G\O,65 = OR 
000, 2/008 » 88 eo gee 


WactTer J. Francis & Company. 
Copy For EncLosure to |Mr. J. Allan Hoss. (29) 


Rable of Transfomer and Metrivuting Stations (Contimed) 


Station ED CEA Ae: ot Re a ah “Voltage 
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Rtobiecke Distributing Station (3,000 15,200 /2, 300 
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‘Badle of Zotal Capacity of Niagara Systen 


yk See Ae 


Niagara System Keserve Capacity 171,675 
Zotal Capacity Hiagara System including Reserve 97 ,725 


@he list includes all transformers installed or ordered for the Commission's 
stations as of Oatobor Sist, 1921. It ineludes spares, but does not’ include 
station service transformers, nor transformers 6wned by rmmicipalities in mmi- 
cipal stations and vy the Gom(pof? Yromers. 

Wone main’ step-up transformer station of the qmeenstom-Chippawa plant mignt 
properly be included here and also the transformer stations of the Zoronto Power 
a “These at present are as follows: 


Queenston Transformer Station 225,000 X.V.A. 12,000/110,009 volts 
, Yr wennes Povey Company Byation 89000 KeVeds. }%2000/69 009 Volts, 


| With the exooption, 0 of the rural prens niready wentioned, there are no. 
municipalities on the Niagara, System in which the Hydrowklestrig Power Commis 
sion of Catario distributes power retail to, gonsaniers, The Commission acts 86. 
wholesale distrimtor, and in all the minicipalities the electricity is distrib 
uted by the municipality itself or by the logu] commissions in the municipali- 
ties. The accounting for ail of the muicipalities of the Niagara System is 
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under the direct” control ‘ef the Nydro-Nlectria Power Commission, and we under~ 

stand that at ts eine done in accordance with ‘the ‘stendard nce ounting aqeten 
of the Hy@ro-Eleotric Pree Age ety par The deteite bid the various Lt emeimeal 

Aties Bre given ia the Anmad Royorts of hy | Byaro-mectric rower Comat ssion. 


PTs 


The Miagars Rural Lines, which consist of primary or main lines, were 
constructed by the Hy@ro~Bleetrig. pr Someiseion ef Ontario in order to pro- 
vide electrical energy to rural consumers adgaoens te certain municipalities 
in the Magara system, and? fy Y power commenoed in the fiscal year 
ending Octcber Slst, 1918, The majority of these rural lines are operated by 
manieipalities and townships, which collect the reveme and maintain the Lines, 
‘paying the Comission for the power supplied end for thé interest and sinking 
‘fand provigions based upon the capital invested in the lines, ‘These raral 
‘Lines will spparently become the property of the townshipe operating them, wien 
‘the accummlsted cinring fund payments are sufficient to repay to the Commiesion 
‘the investment in the lines. A list of thirty-three mantefpalitios ana town- 


ships operating rural lines is given in whidit VIIT of the Pride, Waterhouse & 
‘Co. report on the Niagara System, The remaining rural lines Are airectiy 
‘operated by the Commission, which collects from the customers by the charge for 
power, the operating costs, the rural lince maintenance and operating expenses, 
‘the eésetvos “foe Henbuats (ni the interest and sinking rune pebviitine en the 
“gost of the lines which at Cotober Slet, 1921, amounted to $27,067.60. At that 
date the last named rural lines supplied the following eight customers: 
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William Pullen, South ernie Township, 
“Innes, Karn and Longworth, = = West Plarboro Township, 
We o. Issn A. de Sepetonn Dintr iste EAN 


“the Lines operated od the Comat eaten at ite own risk owed, & ena 


deficit each year for the four years ending Oetober Bist, 1921, although from 


the ‘somnoncement of operations to oatober ast, ai, the operation of these, 
Lines mas romlted in a surplus ; of 2,500.47. 


| ‘the district served by the Etagare System in both urban and ruml, contain- 
Ing a mmber of laxse eities ond many small cities and toms. tho. wApalyal... 
Places are ~ Toronto with. a population of B12 ,a1ey cninedund BA As London, 
59 52814 Windsor, 87 42205 and Brantford, with 52,796. there ave also ten eitios 
with populations between 10,000 and 25,000, seven ‘towns with populations bet weon 
6,000 and 10,000, fortywetgnt towns with popu tiseialia between 1,000 and 5,000, 
together with a large mumber or villages and extensive raral Lines. The deneined, 
population of the Ja tenicananeentadstc gorved ~ the Niagara nye: was sdihteaeatenniean Ald 
1,105,590. in wets 

She. ‘SRA: Se Lown akon. heights: ie. aiden eapylicd. a the 

Mingare System, the ineretise in the donsetic light and commercial light con 
— ty the power, users with the anette a ccnmeyeten for the 
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ealendar years 1915 to 292] inclusive. . feu figures Sor these tables and curves 
ined or deduce the aes’ Reports OF the Hyevo=RIsetr ie: Power” 
rere to population is comparatively Low on 
a gad of the fact in the two Laren cities, Toronto ant. een there 
are well-established, privately owned. slestrie aAisteibat ing companios which 
caciinebihi Power domnission. _Sompetition in ‘Toronto hes, 


however, recently been sliminated since the Hydro-llectric Power Commission has 
taken ‘over the Toronto Fower Company, It must algo be noted that The Ontario 
Dower edit ae Serena Ayman Comer wna she Canadian Niagara Power Company 
er under contrast ar6o ‘amounts of power es private compantes in the dis- 


mit) his ‘power is ‘not included in the 


& 


it “Wable. ‘of ee otatistios " 


icy, 


} ~ Popaiation of imuniaipalitios — mea ber Gack Commemaet 
Year =» Supplied’ by Niagara System ‘Consumers to. Population 


1918 975,383 146,421 15.3 
1919 1,054,450 174,989 1606 
1920 1,065,479 oy 4s. RO0,888 18,9. 
1921 1,105,498 0° ge ser 19.7 


Table of rower Consumed 


Year Domestic Commercial Domestic Comme . sroial =sdi.P. Consumers 


WAG: +-50,780,176 20y1B1 17S... 118,744, . BB,144 . 129,016, 4,693 
1919 66,655,072 87,456,122 139,986 26,497 130,092 6,465 
1920) 83,455,126 © 46,082,608, 161,060... 28,605 . 158,212. | 5,993 
1921 105,570,638 56,494,429 176,614 29,916 167,408 6,150 
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arp Laesnded, —. EALOWatt—hours . 
Year Domestic Commercial te eae ee 


Sn geemerseraresge'geron + agers reper ees ey 
System has been rapids: bit page 40 showing horse-power billed 
"to minfoipelities and to companies, and the, total, horse=power pilled to the o 
“Magara § system, show the growth clearly. The demand has more than doubled in. 

‘the Leet six years. ‘There was a very slight @rop in 1919, tut the recovery fron 
| te  deproasion folowing the vedanta of the Armistice has been worthy of note, 
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«ji jpothe figures of capital costs given in the table below and plotted diagram 
matically , and shown on the sheet of curves included as page 86 were obtained 
trom page 7 of the report of Messrs, Price, Waterhouse & Go. to the Hydre- 
Mleetric Inquiry Commission under date of October 9th, 1922, except for the 
ears. 1912 to 1916 inmlusive, which were obtained from the Ammal Heports of 
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ere tne P Ag af 6 f vA mes / 


| | | Table of Pangeneentve Geyser Costs: f 


Ae at Year Duding Qotebor Slet 


Capital Assets | BUty 194s 916 “191K (1916 
v) A Legion Lines _ 2,790,210 $3,609, 626 Q80r,047 96,870,462 $6, 748 ,650 


~Gransfo Yr and 


Distri ting Stetione 1,360,612. 2 648480 - 2,550,246 e404 $3,065,590 


mi eT Serer e As at Year Ending Ceteber Zist, 
eapitel avaete pur 1918. 1919 1920 1921 
franenission Lines @yr03y0s “$6,009,087 $6,042,416 $6,197,520 9,790,685 
rmr and Dis- 
tributing Stations 4,008,676 5,298,073 6,790,871 6,295,833 6,633,621 
ural Lines = © 483 445 481,288 475 086 475.666 476,426 


Totals G12,159,832 $15,765,458 $14,306,372 $14,969,019 617,800,682 


It will be noted that the total of the capital coats to the end of 1921, | 
mounting to approximately oighteen million dollars, is divisible roughly inte 
eight miL1som ‘eight andrea thousand dollars for trenemiseion lines, eight. 
million, five mndred thou send ‘wllere ‘for transty ener and distrivating statLons » 
and less than five hundred thousand dollers for rurel lines, The fact that the 
capital cost of transformer and distributing stations is very nearly equal to 
the cost for trangsmiasion lines is an indication of the density of the load 


throughout the System. 
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me following table and the sheot of ourves included as page 38 show the 

' 

capital cost of the ueenston-Chippawa Development as obtained from the Aumal 

36,0 oY ee ccecmis ; 
| Reports of the Hydro-Rlectric Power Commission. It amounted to $80,010,567 a 


et cotober Slst, 1922. ) Labi : 


at “Mable of Progressive Capital Coots - Queeneton-Chiprawa Power Development | | 
Ww AT AE , : 


: 


W) | Piecal Year Ending Amount 


| Ostober Bist, 1916 ¢ 88,5 | 
=c.o000co -Getober Ziat, 1917 _ 2,376,688 
— Oetober Sist, 1916 7,660,971 
- | Ostober Sist, Let 14,713,970 


F _goteder Sist, 19¥~ ) D Y 265846,096 
i  Catober Sst, 1 58 018,367 
af | March Slat, 1922 62,162,623 


} 


20,900,000 1 

A pumary of the estimates of the Fydro-Hlectric Power Comission for 
addi tional funds required as at Catober 3lst, 1921, for the Riagere System, 
Niagara Rural Lines, and Cueenston-Chippawa Development; for the fiscal yeers 
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sending Gotober Sist, 1922, and 1925, are as follows: | 

| ' | | 

) ©, Saas! Rea wie. Year Ending October Slat, 

. I9f2 1922 1923 

Yor the Niagara Systom, Lines and Stations $4,712,000 $2,796,000 

‘ Yor the Niagara Rursl Lines 1,000,000 7BO ,O00 
For the Meonston-Chippawa Development 8,000,000 1,800,000 
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prepared ¢ to show the characteristics of the Blagara pyaten in terms of horse= 
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., 36 will be moted that there are seven different glasses of horse-power 


OT Or the’ power “used ‘on the ‘Wagara System hag been purchased from The 

at Jiegare Fells or from the (ueenston.— Chippawa Development, There is 
therefore no "developed" horse~power on the Niagara Dietribation System proper, 
with the. 


eption of the small Erindale plant on the Oredit River, 


rake OP, ¥.. 


The average horse-power consumed has been derived from the total mumber of 
kilowatt-hours given by. the engineers of the lydro-Zleotrie Fower Commission 
as being the total kilowatt-hours supplied to the Niagara System for the fisoal 
years euding October Gist, 1919 te 1922 inclusive. the derivation was made by 


dividing the total kllowatt~hours per ammu by 8,760, being the number of hours 
in a year, and reducing to horse~power by dividing by the fector 0.746. The 
measurements of kilowatt-hours consumed were made st the Niagara Station, ani 
therefore inolude the losses in the lines and in the transformer and distritat~ 


ing stations. 


Billed Horsepower. 


"She @arve of billed horse~power was plotted from date given by the 
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engineers and the accountants of the Hydro-leatric Power Commission. — 
> & Sabdivisiog has been made between the horse-power sold to municipalities 
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The ‘figures for the averaze of the ‘terre ontnay aon in eae ead vere 
given by the engineers of the tiyaro~Meteie cowor Comission. 


i y Yoaice ce were also pene by the engineers 
of the Commission and represent the masrizam load. gf the Syeten at ys ‘Sine 
Swinbin the years 

savage study of those curves shows the very rapid and steady growth of the 
‘Miegara. Aysten. | the yearly Load factor &s represented by the ratio of average 
horse~powor ddiistiied to total horse-power purchased ‘ts hich, being of the order 
of 65 or 70 per cent. 


‘The following table and the diagram inginded as page 44 indicate the 
“troctiount’ 4 eapital sosts per horee-power purehased at ai fferent points of 
Taxiverps based. on the figures showing the ‘capital costs of the Biagare System 
including the Niagara hural Linea, and the horse-power date given above. ‘This 
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sheet 4 curves, therefore, indicates the capital costs per horse-power pur- 
chased, me the spaces betweon adjacent ourves indicating that portion of the 


total spy dapitel gost per horse-power chargeable against each of the — 
‘htens of the table as follows: 
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a | dae of Capital Costs per Horse~power Purchased 
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The ‘oapital s0st per horse-power for transmission lines wos hich in the 


early years whan the load wis sosttered but it is seen to full off as the load 


density increases ‘but probably wid not deorense very mach further. The ospitel 
cost per horsepower for trunsformer sid distributing stations shows a decrease 
during the years 1915 to 1916 and in 1920 when the stations were loaded heavily, 


bat would seem to have again returned approximately to the preswar figure, 
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“Phe table on page 46, giving the tote1 revemes of the Miagsra System, 
has beon prepared by using the fimures of Exhibit I, of the report on "Investi- 
gation of Accounts of Nisgara System", dated Cotodor 9th, 1922, Hydro~Mectrie 
Inqiiry Commission 116 No. 174-0, hia applies to the years 1919 — 1921 
inclusive. For the years from'1912 to 1917 incinsive the total revenues were 
taken from the Anmal Keporte of the Hydro-Plectric Power Commission supple~ 
mented by later inrornation supplied by the ascountants of the Commission, — 
giving the penssene ef the tote rereee sertres. vials ig ee a and from 
ennanne In A917 adgas em 
account and certain nan on d “ fitea to ve ‘various ‘mitaigipalit les result- 
ing. in a reduotion of : Teyenne over these years up ‘to and ineleding 1917. For 
the veason the revernes lately @tven by the assountants of the lydro-Kleotria 
Downe Commission for those yours do not agree with the totals given in the 
Amaual Beportis hain rergaies have jheen subdivided into revenues from mnici- 
palitios. and zeroes, from companies y taxing the revenues from companies from 
the thesites of the Aooountants of the syarenGlestria Pow deiiiibeokon and wish 
auntie dhoee-uneunbe- from the- totals in. the hmmm Reports to obtain the 


ably made in the reserve for renewals 


revenues from mania ipal L$ion. | f 
From this information it may be deduced that iy a SE TEEN were 


charged with the cost of power and with the distribution thereof and with that 
portion of the fixed charges which pértained to the power supplied, while the 
power sold to companies was Spparently charged with its proper proportion of 
operating expenses end fixed charyes. For the period prior to Ostober Sist, 
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1917, ire Clarkson iu his audit report states that a net profit of $176,842.31 
was earned by ‘the System for power sold to corporations other than manioipal- 
‘tttess of this amount, the profit for the period enting Ootober Sist, 1916, 
mom to #127 ,569.21, was applied te reduction of the maintenknee sosts to 
be met wy mnioipal Gorporationa under contract with the Commission. ‘The profit 
_ for the fiseal year 1917, amounting to $61,475.10, was applied to the contine 


y ‘enerve, the profits for the years 1918 to 1921 have Likewise been 


i. - transferred to the contingenay reserve, ‘The table of 3 revemes is as follows: — 
af 4 
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inelusive, fhe figures “from 1919 to 192] inclasive are made up from Exhibit 1 
of thé Pride, Saterhouse 4 Oo, report dated Cotober Ith, 1922, while the 
figures for the yours 1912 to 1917 were taken from the Ammal Reports of the 


the Readings weer bg ov bom eens eg have — _—* are as 
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“9 429 the power used on the Niagara System is parchased from the various 
generating plants at Mine : afiy @oy the Cneenatou-Chippava Fowr 
Development’ of the Hydro-Klectric Power Commission and the purchased power, 
therefore, forms the largest single item im the cost of power to the manici~ 
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Operating costs inelude the wages of linemen, station attendants, and so 
forth, supplies and all miscellaneous items usumlly grouped under this heading. 


ba) Under naintonnce have been po sd all the ‘thens for labour and materials 
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», ene. transformer stat Lone, transi saton Lines and distribat ing stations. these 
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Under the heading of overhead and general expense are ach items as 
sdarioe of of officers and olerke at. ‘the head, taney undisvetinted track ana 
automobile expense, Pl nakubonanee stores, wxtwansitteney: eatobesianne,; 

: Biolpal ‘auditing, engineering, tmatl otpal administration, ‘estinating, ineur- 


tne, ‘executive onvenyty. ‘general expense, field offlee salaries, ond expenses, 
Lt (2) es 11 in aacordange with Uxnivit Ts 
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ig aah ie 4: f, in the syst ‘The renewa agoount Salles all. tems shown as yy 
ati iinet renewals br ‘the same ‘report, while the fieures for stweing | ‘fund 
and for ‘gontingenotes have been transferred direotly fren. the report. t™ the 
figures’ ‘tor ‘the cariior yours taxen from the Amma Reports: the surplus; after 
detneting- tres tho Sorat ‘feoetpts: the dtevarsenexts for power purchased, ‘opera~ 


tion, maintenance and general expense oad, interest, has been taken to represent 
the coubined xeserve for renewals, sinking fund and contingencies. Mo attenpt 
has been made to further subdivide this item. It is stated in the Price, Water- 
house & Co. report that any surpluses or deficits resulting from the sale of 
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power to private companies in the yoars 1918 to ise, inslusive, have been 


transferred to the reserve for contingencies, ‘bat these amounts huve nay been 


tnonded. in this 1ten in the table following nor in ‘tho sheet of ouryen 
tnotadod as pase Bi. 
eae | Table of sot ne doste . i/ 
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reear Pareimseh % 192,964 § Se7,007 ¥ oH vig.eos y 997,207 
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Maintenance 58,979 41,9377 95,847 112,297 2.” Aad ,962 
Overhend 21,119 26,964 . B2,704. 48,086 44.ai2 


Interest, faa OR tf mai 827 846° / /371,405 | 
Sty tan Wand 4 — 5 25,999) ‘enya : re a 


“Contingencies 
Totals | 


$ B11,902 ¢ ress ata oa $2,088,792 


ay f° isis p/r 1923 


wer Purchased $1,810,714". 1h 536,708 fi. 61? e468 $1,966,504 §2 411,968 
Operation | 105,956 =. 115,86 164, 744.<. 9.189068 193,968 
Maintenance = 242,634 -° Aes 306 181,828 143,614 165 ,458 
Overhead)" BB, 9BZ ~~” 101,594 159,282 261,416 896,663 
interest: << MiigGhei” ~—«- 481,815 686,754 644,059 669,519 
Renewals ———_ 266,879 298 941 $10,519 $22,462 


Sinking Yand } 486 939 198,482 16h oe prepare pyre 
Contingeneies } } a ay BS 


Sotdis $2,657,606 $2,096,898 $8,009 795° $8,798 9 950 ‘9,308, sig? 


The sheet of curves included ag page 51 is the direct plotting of the 


figures in the table above, with the spaces between seiscert, oarves, & vaca ating 8 sill 
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the folloving table and the sheet of curves included as page 53 show the 
cost san weed ap percentages of the total cost of power per amum, and these 
ere inolnded “ a i ae with other systems or similar properties: 


D Bale of ¢ totar Anmael Costs Subdivided by Percentages 

2) | | Prin 

ee iar Loom, Seas Your Ending Gotober Sist, 

_ 1918" “Wis 1914 2915—«916 «41917 1918 1919 1920 1921 


pear 


peecscnineens angel 


Poger purchased, Py 4508 46.80 47.70 48.95 49.68 51.49 49,07 52.57 55.96 
Operation (Beh "5e6 BBS 5699 4554 4,02 4,29 5,34 8.08 4.61 
Overhead . 8.6, sig 220 £224 B.76 6.16 6.72 6,99 
Interest: 30: Phe +3 fdrsV15120 16.41 17,88 18,90 17.24 15,59 

{ DP 9:86 9.53 8.31 7.49 


Sinking Fund { 10.8 1768 14.54 16,90 17.26 19.43 5.15 4,90 5.24 4.98 


a 9 ¢-_ _100% 100% 100% 100% 100% 100% 100% 100% 


1007: 


The ‘table 68 page 55 and the sheet of curves included as page 56 show the | 
amounts set aside as reserve for renewals as they existed at Ooteber Slst, 1921 


on the books of the liydro~lectric Power Commission. As shown on page 16 of the 


Price, Yaterhouse & Co. report, the reserve for renewals for the Niegara jystem _ 


amounted, at October Slat, 1921, to §2,222,365.90. It is stated the ein thet ...,. 
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additions to the visi for renewals on the ueiesent System are provided 
through including, on a ‘ginking fund basis in the sost, of power each ‘year, an 
amount @quivalent.to 2-1/2 per cent. on the capital. investuent of the System, 
sarees myth vight-of-way. Interest at 4 per cent. on the credit balance’ in 
the sacount ts added at the close of the preceding year, Charges againgt the 
reserve ‘oonst et of expenditures on’ 8 enoount of ora epecommte,, and 0° 7 
mis method, of providing sittstt ike reserves: known os the seat | 
fund basis, is equivalent to a renewal rate of approximately 4 POY CONG por 


annum on the so~onlled es rt, *, that is to say, while the amount 
Of the “annual aiicints und i 


method iuerease each year through 
interest acowmilations and these under the straight Line method remain constant, 


ne 


the ancunts accumilated by ei ther method would be ripageetely the same at the 
end of @ given period, ‘in this case 25 years. peo Ta AM wi 1 URC 
. the seneet rate of 2-1/2 per cent. for renewals was doternined in 1917, on 
the. pros of, 8 re-clasaifioation of. the properties of the Syetem as at cotober 
Set, 1916, made, by the Engineering Department of the Commission. fhis re~ 
classification showed the estimated life, residual value, and so forth, es set 
forth in Exbibit LV of the nepert: of MOPAR He: Prices. Metorhen s9; ‘& Co. om the” 
Magara System, dated october 9th, 1922. “thie rate has contimed in foree to 
Oetodver Sist, sbi and the reserve as constituted at that dete has been com 
puted upon ‘the same basis from ‘the perinning of operations in Tloverber, 1911. 
In view of the posal bility of the condi tions ‘varying, consideration should ve 


given to the revision of the rates when the aeoessity arises. 
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) | | Table « of Reserve ) for ‘Renewals 
| | | Peel Interest at Yaa, 
ria : ; 4 Per Cent. i ge : 
: | waeeane Wend | re manne 
© Perkod 1912 to ceteber ___ $604,368.90. a bit 727,362.83 
_ , Blet, 1916 — | | | id se | 
< Year Ending Oetober Bist: | | ay ae | 
i 1917 | 221,543.00 2000 ot (f  250,687,60 
oe 1918 | 266,579.32 62 505,824.84 
is. i —— 295,940.60. ie «$45,568.88 
j 1920 Bi ohi9 «28 876,724.61 
ws 721, _ ake . 626.67 
fs | fagether $2,000 418.297 Feaon,20.088 | 2, 407,615.03 
or Miscellangous Dodie tions ety 185, 24915 


able of Total Capital and Depreciable Capital and Reserves for Renewals — 


Ae at Oeteber Zist, 
1919 


2006 eae ase 19% 923 


* Rotel Odpitad | 


- Invested $9,612,040 11,628,820 15,302,170 13,833,267 14,495,865 17,524,266 
Right-of-way 1,041,287 1,324,525 1,824,040 1,469 815 1,482,684 1,611,125 


Depreciable— 
Capital (8,770,788 10,204, 505 11,879,150 12,378,474 15,010,469 15,915,132 
Reserve for 
hs | 727,563 978,000 1,285,025~ 1,629,194 " ‘Soda i8 2,222,566 
Notas =o ¢ plants are -Inoluded 1m the above table. the aaaltea 


figures are not yet available. for 1922, 
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The adequacy of the renewals secount depends upon the method of its appli- \] 


cation considered in relation te the total capital invested. “Ete understood" 
that it is the practice of the Nydro-Zlectric tower Vonmntist bn! ‘te spend eatei” ai 
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the System in a condition to operate in scoordance with the requirements of 
economical production, which, it is stated, is about 76 per cents ag rood as 
ite original new condition. If this be so, the consideration cf the renewale 
account might well be stadied in connection with snd applied to the renewal 
optedip<ascper. cent. of the depreciable capital concerned. 

~ fhe total invested capital in the Biagera distribution system proper at 
October Bist, 1922, ig on the order of twenty-one or twenty-two millions of. 
dollars of which the depreciable amount is probably between eighteen millions 
and twenty millions. Considering 211 the factors, the portion of depreciable... 


capital tobe covered: aan od @ 3 = , tbe considered as between five. 
million dollars and’ stx midton\wdilkrs: 


said to be provided for in the maintenance account as above mentioned, Age the 


making allowance for the pertion . 


Niagara System was commenced twelve or thirteen years ago with a comparatively 
small capital, and as the invested capitel has becn steadily imreasing year. 
by year, it would appear that the total amount in the reserve account, which 
now stands at a figure between two and three million dollars, is sufficiently 
large to serve the required purpose. 


m “the jessave for pew fund in respect to the capital cast of the Magare 
System amounted to $957,717.69 at Cotober Jist, 1921, as shown om page 17 of the 
Prise, Waterhotwe & Co. report on the Niagura Systen. Of this total amount 
$670,525.86 was credited as being applicable to municipalities and $287,192.33 
as being applicable te companies. 
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The basis for ascertaining the amount of the reserve for sinking fund 
each year is the capital cost of the transformer stations and trananiseion 
lines, and so forth, completed snd in operation. An ammal sum is set aside > 
Which would: be sufficient “to build up in thirty years, with interest compounded 
at 4 per cents per annum, an amount equal to the capital invested. the gum 
required ls equivalent to an anuual reserve of 1.8 per cent. of the capital 
invested, proper allowance being made for unite of the plant witon have beon 
in cperation 9% shes a sn 

The capital Auvestment of ‘the | eepnetive seotions | fy ‘ae tines and stations 
is ai strimmted. to. tase ie  aehaie peoeiving power therefrom, in 
the abort dep cnt she. “HY ange aaomen youre to bgp eer 
gate horsepower furaished a custosers, on ‘tent ehotionte | of yt Lines. ’ 

The portion of. the. reserve so detoneined aS applicable to mnie ipatisied 
in operation for a period of six years or longer is included each fiscal year 
in the Gost of power supplied to the respective municipalities, 9° ” * 

As permitted under the Act, ‘the collection uf the sinking fund was de-~ 
ferred for a period of five years in the ease of, all municipalities on the 


Niagara System. — 


"Phe reservé for contingencies was established by the Conmission te provide 
for special losses and for expenses not arising at regular intervals ané not 
wholly spplicable to the period in which they occurred. — 

“* ‘the provision for contingencies, in respect of the Wiagara Yystem, 1s mde 
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(a) An ammal charge:ef 937,500, inclided as part of the cost of power 
emares. we er at te wr. narra ip 
(>) The not | profits remlting tren the aha a of power tc to mandy customers, 
: ) “te ‘Pretit & from sales of r mlecellaneous acherlahac & and Bo forth, and | 
ao) Interest at four > per cent. ‘per anmn on ¢ the monthly valancess ig 
the following is a summary of the additions te ‘the Feserve and expenditure 


enarged agaist the reserve ¢ fer the five years ending oteber ral nia 


fo municipalities 161,685.07 
To sundry customers 55,674.25 $187 359152 


re 


Net profit from sale tf pdwér to. sadder, ; i 78,952.96 
Net profit on sale of pe po pot poner pes ner ete. 7,646.80 
Hiseellaneous material recovered, borer Agana te 
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_ It will be noted thet this balance is much ees than the average of the 
aousingent expenditures for the last four years, and consideration should ve 
Riven to the provieion of « larger reserve for contingencies, 


The information regarding the reserve for contingencies was obtained from 


pages 19 to 21 and from Exhibit YI of the report of Messrs. Price, Waterhouse & 
Go. on the Riagaraé jystem and further details may be found there. 
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“The various munlotpalities inoluded in the Miagara System are apparently 
being billed with’ power at cost, and there. — no deficit or surplus acoount. 
Charges or credits giving effeat, to adjus: tments are apparently passed directly 
to the acgounts of the réapective. sik osbeis tee gongemed, ond not throigh the 
[a tee es ; 

«Frogit: or loss since Ootober Bist, 1917,: raw lting pons wlieg:' of pdier te 
private omgasten, has been, transferred to the reserve for contingonsies. 


- In order to “vesuoe the total revemes end total costs of operation to « 
basis whore thay wuld: be: comparable with other Systems and sree with the 
usual practice of similar companies and of Atutrtbution anthorities, a set of 
disgrams has been prepared to show the revenie per horse-power per annum for 
Gifferent bases of horse-power, and to show the revenues por horse~power per 
tnmam from different main. groups or classifioations of consumers.  — - 

oo) Ine similar way, the total costs have been reduced to costs per horse- 
power per aumim for different bases of horse-power, end have alse been “enalyged 
to show the total annual costs subdivided into fractional amounts chargeable 
Sg@inust cach kind of expense based on horse-power purchaced, the average horse~ 
power consumed and on the horse-power billed. . 

‘eo The following series of diagrams, with the table ef figures for each, 
show these various items in detail. | 
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| | | 
the various revermes for each classification of horsepower ave siven 
in 188 following sable and on the | ‘sheet of gurves inoluded ee “Page és. | 
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| | fable ot covemee per svee-pjrer yer Axanutg 
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fe three ‘shoots of qurves: inebaiod ag pages éi, 66 and 67 ond the tables 


Ott pages 63 and 64 ato the dotatis of the costs per horse~power per anmnm on | 
. at sforent bases. the Figures fron which the curves were plotted are ad | 
. figures for the operating abate given in the table o on ‘yoge 2 divided by. the 
figures for the various dlasses of herse-powtr already given in the text, The 
sheet of carved inoluded as page 68 indigates the total cost per horse-power | 
per amum for oni? aigserent clalsetctodtzons! of, hortie-pomor already dPZbuaslte” 

It will be noted that the total costs per horse-power per annum do not balance 
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Horse-power for, Poway J d° indientes the subdivision of the total ammal 
Gosts as between power purchased,” ‘operating, maintensnae, overhead and general” 


expense, interest, renewals, sinking | ‘fina and gont ingenetes divided by the total 
— of. horse~power purchased by: in Miaeare Systems, « uhiniarly the ahnet ot 


4 
+d Ww, < 
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Overhead «98 269 64 «61 > ey 279 2205 1640 1,47 . 
Interest | 7.24 4.856 4,04 445 3,59 3,04 53,07 3e75 . 3.63 3.31. 

tot] 
Sinking Fund | 2,59 4,60 2.81°°850S 8,22 SAB, 288 .9F 81045 1.06) 
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Gosts of Power Purchased for Hisgare System - Years 1911 to 1922, Inclusive 
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» Costes of Power Purchased for Niagara System - Years 1911 to 1922, Inclusive 
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ethan in. 1916, but. wes practicaily constant in those. three years, From 1920 to 
the, present, tine, the cost of power has insreased rapidly. 6... « % » 
‘She reasons for the inorease of the average cost of power purchased are 
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required gould not be bought at the same rates, Under this original agreement. 
the price per horse-power per annuum was reduced from 99.49 per horse-power per 
annum to $9.00 per horse-power per ammm when the demand reached 26,000 horse- 
powers in.1916 the power required for the Niagara System reached tie total of 
100,000, horse-power permissible under the original agreement with the Ontario. 
Sower Company, it then became necessary to, purchase additional power from other 
sources and the prices were increased, In 1916 @ smail block of power was par- 
chased from the Toronto Power Company at $15.00. per horse-power. per annum. and 
in the.eame year arrangements were made with the Canadian Niagara Power Company 
to purchase 4 total of 60,099 he b 12,90 per horse-pover per annum, 
and a,small portion. of seat im 1916s In 1917 all of the 
purchased power was supplied by The Ontario fower Company and by the Canadian 
Niagara Power Company, in 1916 and 1919 the same arrangements applied but in 
the latter year & small part of the power from The Ontario ower Company was . 
billed at 912.90 in addition to the original agreement at $9.00, In. 1920. the 
fall. amount under the Canadian Hiagara Power Campany’s contract was reached in 
_ #Gme-months and the excess was billed at 919.00 per horse-power per annum. 
Commencing November lat, 1920, it is stated by the engineers of the Hydro~ 
Electric Power Commission that it. was decided. to pool all power purchased by the 
liydro-ilectric Power Commission at Niagara ¥alle threagh The Ontario Power Con- 
panys Yith the exseption of one block of 10,723 horse-power which was received 
from the Siagara falls ‘ower Company from the Amerioan side during the porivd 


from November 13th, 1920, to Jamary Slet, 1922, and from April 20th, 1922, to 
May 51st, 1922, this bas been done. The pooling of the purchased power through 
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The’ Ontario Power Company is stated to have been decidéd upon efter a great deal 
of thourht and ‘study had been given to the question of operation of the inter~ 
connected _ generating | bp Fare MJ Fak ms ue Fees. sea. hrs Father complicated... 
situation which arose owing to the. alidiah ia somneotions for the delivery of 
power and the relation of the Roe pat of Renee gh —, (BANE. the experience 
of the Gormmission is atated sini shbbals Alecsileieanadiines tenes escent gimplie — 
$200"nd that’it focls that the peering "HP Riigenst represents the meV egal 


ARK AS ets! at ee 


6 method obtainable ‘for hendling. the situation ‘to view © of the etrounstances 


from the taiadton Mlegara Power es billed st $12.00, 

In 1922, it is stated by the segountante of the lydro-moctrid’) vover Com 
mission, that at ‘was decided to operate ‘the Ontario Power Company plant at ‘cost 
to se Miagnen Spates Fass Ane Cenapaaige is a ‘separate Lowa nant it week a iver 
of fixed rate contracts it was necessary $s honour these agreements wnat bill i 
all these eustomers at their courrier rates.” Ag some of ‘Shase contracts are 

arvarently doing aaneted on at a lene. the tiagare A System ala ‘neopeariiy.. 
bear tig dose ™ the other contracts if it vere billed with “power at cost" 
from The ontarte Power Company. As the Bydro-Electrie Power Commingiqn has a 
contract tor 200, 000 horse-power at G00 per horse-pewer per annum, on a 
monthly palling basis, and also had & somewhat indefinite arrangement tor ane 
other sraller blosk of power at 419490 per horse~power per animam, the: amount a 
taken under these arrangements were panied at the contract rates and aiuevtea 
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‘oF " iabendocan ‘as einceons cost", 


eee ee 


mo The ‘total figures ‘for ee me power in 1922 are ‘given as follows: ; 


RS bt AY : 


hep Les. sia Maielik aaih ea sath daha pebble a thei Year 1922... 


60,900.90 
Aion 


67,024.36 
49 946.76 
49,987.92 
49,974.30 
60,000,090 
60,900.99... 
60,000.09 
50,000.03... 

50,090.99 


_, fotal, Fee eo teens 596 353.82, ie Pe ponthe for $595,533.82 


Queenston Generating Stat ion 


A222 : ) 
 Jamary ff Be saipre 1,785.8 } 2, 975.66 ‘ 

__ Pebruary 58,619 99 5865.00 
“March ~~ = ee FG 400098" "*" 121,683.30 

pA ic sciahneiinienie sissies AAAI Min isiestinisacsn 186 4875045 

May 56,800 93,088.55 

Jane 112,600 187,666.66 

July 115,281 192,135,090 

August 115,281 192,135.00 

September 115,282 192,135.00 


Oetober BU ks) a Fo) aye | 


Total savenusvece 387,960.98 H, Fy months for #1 y279 ,934.51 
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fables of Power Purchased for the Niagurd Syste - rises] Year 1922 


“ ©". “the Ontaric Power Company of Niagara Falls 


Year Month Horse-powoer Amount Py Horse-power \ , Aeount 


at $9.00 

November 96,381 $72 9285.78 61,422" $122,183.00 
December 96,113 72,084.78 60,166 120,249.00 

; Ds penta 96,189 «72,119.28 79,305 116,954.50 
Pobruary 96,169 724126475 26,460 30,690.00 
March 82,767 25 62,075.48 8 666 636 13,029 64 
April 8&3 998748 62 2990065 > Wiatrniet 6,032 9,048,006 
May 96,381 72,285.75 3,531 4,996.60 


941,257.02 $706,942.78 279,400036 $419,100.54 


"additional Gost" - & 524,567.22 
fotal from The Ontario Power Company ~ $1,649,610,.54 


Canadian Niagara Power Company 49,611.15 $ 696,283.82 
The Ontario Power Company 101,721.44 1,649,610,54 
Queenston Generating Station 75,996074 1.479 834,51 

3, 724,878.87 
Miscellaneous items nthe S84e77, 


Total paid for power 1m 1922 seccseesectoeversnecsanessevece $3,756 ,263.64 
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The foregolug report deals with the Niagara ‘System in the past. A 


study of the future of the System is civen in a separate report under date 
sof June 23rd, 1925. 


Consulting Engineer. 


Toronto, June 15th, 1925, 
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